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(57) 

t. 

miftz 3 Ml 20Hz-lMHz ff)mmLi:^^<^U 




(2) 



^m^l 1-151437 



mifimiifoi^z^it-thmm^mmmimu 
jummmzx mm^tii>mmmzx y)^mt:mm 

20Hz~iMHz (Ty^mTmmni'^^mmz^ifth 
m^comM&mtmimi>zmmi^tirz::i^ 

^ mizmm^im-ttiifimmihmmtfz 

[11*314] 3>f;KZ2 0Hz~lMHzc7>^l^-C'Ji 

m.t^mm\.z^^-ti>mm-im.^^i^L. 3>f 

ivmwMzi: mm^Khwm\,zx ^=fi)b:^^>m 

m.tft\timmm\,zwi-^L. s^ii^iS*»^>*faitti(r 
m.\.zm^miti^i^m>.im(rthmmm.<m 

mm. 

[1**355] 7i<.^mm^b. 20Hz-lMHziO 

^mTmmmmiz^tt&i3jm<^^'^m 
>f )U[f^i,zm^mm.i:m-rziib<mm^i:muz 

[00011 

t fz\mm.h h \ ^\iimmt fz\t7mmmt-hmk=f-i 
ymmtfz\t^mm>t:><^:^^-)mmmmwiz 

[0002] 

mm^zmmii^im'^L. ^i^f,zz<7)m^^titzmm^i 
^h\,z^mii<zmm-hztx\ m^^^uv^t—s^^ 
^m.m--i:^Lx\^tz, 



[0 0031 ^it, ^mmmx. immttz\t 
i\^^^mm\^hm^t.tz\mmizi5\^x . ^\^mm 
mm\,zm^mtfz\i^mm^£)i^zx^-iv^j:}£ 

[00041 

iWMmmLXob-ri>^] li-L. mmmmm 
mmimry v Y(nw^£^<nnw;z^mmu 0 

m:i>zi>^<imm'^^j:\'^z b m^^-^rz. 
[0005] -ecT. *^<Diijui. m^j:mx. 
*voffi3x vTm.^imtrhi}mb^imtt 

ZbX'h^. 

[ 0 0 0 6 1 i:/^. mmtfz\immm\zmh 
mttz\mm.imiithmmw.zh\^x. 
mm<m\zmimttz\i^(7m!m:}£i,zmLtz 
x^-)v^£ic^mm<tzih>\,z\i. ^m\>z^mmi 

offiL. ttz\mm.<r)W&^±<.z:^mwmu:Kmx' 
=5:<. mb-thm^'¥±m^^m<nu7.tiim.\.. 

[0007] ^^^xumx. 

X V X'X^~lV^:m:-th-j5mb^m.i^t^ ZbX 
[00081 

<^tzisb<^^m,m.(r>m^i,ziir,xm^^tLh . 

( 1 ) mmti^\i^mmfr>mim.miz':i^)v\iz 

2 0 H z~ 1 u\{2.<r>nm.inwiffim&bmzmL^ 

^tz-nim.<7ymnAmLx. m^^^bmrnm^^ 
^x. 7mmt.tz\i7mmm^(Dwm-m.mmti'h 

( 2 ) 3>f 2 0 H z~ 1 MH z <mi^X'm^ii^'l^ 
mmz^^tth1}W&(7)-^A%^i^^L. 3-f;H*iO« 

m.^>zi.mm^ixh%m.mzx^^^7i^^m^L. si^ 
^^?h(7)i\fi^wm-^E^mttz\immt'i-m. 
mmti^tsimmt t:\tmmw.\ztwt x mt=f^^ 

[0009] ( 3 ) mtt^^^mw-.m^tsymm 

t fziiy\^mmWit:^i-^b . 20Hz-lMHzOl: 

mx'mmLmmmz^-itthijm^co^&w^mir 
m.mizmm(>tifz:i^)i'b. m^^m^zm?. 
mm^i-fzibmmmmtfzm^msb^mfz 
WLn^(^mmm.. ^%m(^xir~fm^(otzib(Dmm 
\i<x<^m^i.zx'om^^tih. 

(4) ::i^MZ2 0Hz->-lMHz(r)^mX'mmi(.tm 

mmz^^thfjjmcoi^^mmri&i. a^oumm, 
^izxmm^ixtmmmzx*)j'ibykmmL. m 



(3) 



1-15 1437 



(5) 7iz^:m-m.^k. 2 0Hz~lMHz£7)^^-Cj§ 

^^tsmzmimtfzitmm^um-^B^m: 
[0010] :^mTwmm-k\mm. m^zmh 

ma. ttz. mL=Fmzlfzxir-iVt:mWj:k't^i=^ 

[0011] mtimi(7)'^^^'rxhm<^ 

mmi>z9r:-rx o izmmmm'§ i ^zmftz zi^ju2iz2 
o~i uuz<D^mx\ m^mi:mimizmt^-ttzif 

>'<^>ji8!tt*«^v^ 5 0 o~ 5 0 0 0 H z fc-ri> d 

[0 0 1 21 mWMW3^'l^lt±Mizi ^ )U2iZ2 O'-l 
MEz<D^cr)^^X\ mUi5 00. 5, OOOS.1^ 

2. sooHz^rfc'w^jftSfc. -e<i-ett2mf^ia. 
0. 2m#s, 0. 4mm>m. Bjm-?>. 
mmwm i -e^offiicoH^ j: o o . o s - 

0 ^ {4 2 0 0 V s . 

[0013]^^. SHc^-r^Rfls^Klf (ifeEf . 

^'y:^'^.mm^^j:^) l^mzim2l<Z7^-tXd^j:Wi 

m^tmmi^m^-^tih, 112 (a) iz^-tmm<Dm^ 
bmzmmm-(:>^mzhtzh!mmmmnz^it 

mmtt:iiymms.^£t'iz^it, :L<^wmm(73iSk 

m^ff)m=t^fl'im2 (b) tiS^t. o 

mizhizi}mmi,zyyyAizmmi?:mmm7Sit 
mizx *) ^(omm^j: 0 , m&mo . 1 ~ 1 0 

[ 0 0 1 5 ] 2|£|&BBfc: i S 3 >f 2 0 - 1 M H z 

^Sr-Jtl/Eiit:: J: 0 , 133 t^-f J: 5 (= . *4'Oig^c7) 

\>^iifmmtit^aix\^^. 

[00161 iSiWLaiimiifmm.me[immiii> t 



\i^htz}i)t^x.hixh. tfzmvjmm.^(^m\i^:m 
mhb. mm\.z7Fi-ti:o\m9mmfLx\^h. 

m^zmi^'¥<7yim(r>A :^ymm^^^Bit lxw& 

[ 0 0 1 7 3 i« J: d fc. 7ii^(DmMco^ ^ y^^coti 

xf^ffM^ ity^^tmz^ixhm^. mi'Bb\^dmx' 
^\izntxTmmmmm.-th mb^t htih . 
[00183 ^mz^ ^^y^^ms^m-^M^ 
=F\±mm%mmz^'&t t ^ o , ■mm.<nA-^=i-<m^nt: 

m<^^ $(±/j>$ < . A-#ttt>iiv\ 04 \,z-im^<r> 

«yii&t^:V^«^ 04 (a) . {h))b'mi:Ltz 
(04 ( c ) . ( d ) ) o*(fi7)«ia<^'f 5!-yfli<7) 

imt ^ff)^\izxhmm.<mwi^'f)\^^^ix^ix 

[0019] mmmim i m^mfz-=i^)V2 m 
ixhfmfnim^h->x. Wi<7y)iw%mmti*h 
w^m^^^xmn\.zmcfhtz^. m^<r>-H^m^ 
t^MbL. ^(^m^. mmmmimz±ttj:^m.^ 
lit'^^txmsimmjtihm^ffiiL-k^itym'^^z^ 
<m^ipnh. deviate. ^ttiWu^^-n^^^vziE 
%^tym'mt: fm^i.z-^p&th^mm.'f-^i&b l 
xwm\.zmi^^fih, zmmx-mmmm^n 
it\.zx 0 . mmmm i <mmm'<r)Xtr-)Vff)^ 

[ 0 0 2 0 ] fcd^T. Ma?:lt«-ri>IS<0>f 

[0021] ^z.x\ ±m}iim.^<7)m.WLmmr) 

{mf7)imhmzwimL^^z.h) 
b . mm^mm b -m-hmmco bz^ x-^mt^ 

i <oym'Piz^j:i>, d«oj: 3 iz. mm.^m^n^ d b 
izx 0 . mmm&'^m -Bu-m- mmm<r)m 

Sf^^ ^i. hZbizXD^yh owu-r d t Ai^fg 

xhi. 

[0022] mz^mizi mm'f- mm^'m 
b^b) <^mm.ijmcommi<z-^\^x'^^^, 

{Umi ) ?g{^JIii£W{'^iSLfv!3^;UC2 0-1 M 

Hz(rmi^x\ mmLmmmi>z^it^'^t::um.mm, 
[oo23]d<7)i:# i7)^;ei^<7)^fig^m4 . ^ 



(4) 



im^l 1-151437 



s. 

[0024]* (±*. mmttiii7i<.mmm) 
[0025] :^rp[HX'<r>7iim/mi(r>-f ^y(r>j^msm 

[0026] Ltiifi-^X. W^T^m^imm^ { til:'] 

mm izmtitK * (±7K, mmttziimm 
m) <r>mmmEf§ i m^miio .3-10 m/nk 

[0027] mmmmmtii. ( ii!,:hmm) 
mm^tiimmiZTii ( (±*. ^k^i/iti^sis 

[00 28] (^ra2) 2 0~lMHzi?)^lSt:\ ^jfi 

<,z9m.==ME:m<7)mtmi^Lxwm't:^ 

[ 0 0 2 9 ] ±* (^JItK) tc^a64x;t?i^mfl!EfclSJi 

com^ii. ±7^izMtxd:<DXo^j:m^i^tx\,^^t 

[0030] ■r^j:h-h. m^^i^-'JU^-izX ^m=FR 

r/mi'p (^B^afi^) ^mmt ix. m=p\co^m 

1' X*)iz^<^j:'O.Mm'f"?-J<yhifi±^<^j:t. 

mi^. %iiiiizm-i>^m^t/'mnth) . 

[ 0 0 3 1 ] t;^^. 7ii^^ti^<X(r>Rm^^zm^x^ ty 

it^tix^mmmn'i'^mmx'h h ^m^^n^^ 
nhm-( ^ym<D7m:htm±L. mMmmmm^ 

m.L. x^-)Vffi^\t^titimm'^tLx'^m^t^ 

[0 0 3 2] tfz. *^BBom?K-^i^EpJp-r-S.*ST\ 



mtmmm<7ymmx'<73m=¥-(nmm<^j: 0 , 

[00 3 3] mm-^J:dl,zFe^x^~;mn 

IX. :^^m<o>mii. m'mwim.x/^mw£.x'<o 

[ 0 0 3 4 ] ifc. miiiikmii/^t%iiico^ii^'ti(7)\^-r 

td)-2-:>m(7)mmi,zmmm^KmiizMi 

X. ^ii>titimm-ifimizKci,z)iiizi^. mt\m 
mmizm^^ti'^^^:^^~f\^m (ii«s**±fi£^^) 
mm^tim< =2: 0 . tfzmLx\,^^:^ir-Mmm 

[0035] :^^</)wm- (mn^m'^F. u&^j:t'^ 

[0036] mm^j:i^<o^mm. mm. m 
^. mm. oymm. mm. mm:t\ tf:im 

hZb^miLl. m^^\,z^mUz7.'r-}V(mkt 

[ 0 0 3 7 1 i^c. ±IBX^-;Ui: VxmMmc^ 
<r)X^-Mz^s^\,z¥im^-^-mh^^^tsy.'r-)V 
\>. im^<r)9mX'MzWk^fLh. 

[0038]*+ (±*, imm.t:\tmwm ^-^ 

^£)£<r>m,^-^^Mt:LfLt^(T^AiiymifWm^ 

(Tymm^m-mm uzmi^ir-)U(7)f^i,z^m 
[0039] z.iv,i:»^mmm,zi. 0 > MiEfcHMt-^ 
w&^f-xhhtz^^z^t'i'cryi^w&tmt^. wmmmfi 
10 0 4 0] ttz. ~a:^uzx^-)\^t/immi'^ 

<ts:htz^X-hhb^tt:>fiho -H.^M'5rt't:-f«L 
tz:^^-)V<DW&\i. y^%=^(r^^%inziy) x'r-iV^ 

"ft^m^ '^ym(^7mMmL. mm^mmmi^ 
mm-htz»>x'hhb^ttitih. -ntyhLx 
mLtznM'^^-^y\t. :^^-}VffimGxmm<msi^z 
xr^^. mumz. ^cD^^ym-imt^. s^^ 



(5) 



mm^i 1-151437 



[ 0 0 4 1 ] -m^mmmmm^-m 
2 mi) ^:m^Ltimmmm§icomizti\^-zi> 

[00421 i^m<^miizi 0 , di<^io^j:m^m 

7114-2 0 0 0 mmmm<Dh^vpttiM(^mmzm^ 

[0 04 31 3) $i?>t:. *IMH«o:&3^mgS*iiS-f^ 

i-yxtTitzUbmimmm.-fh c: s , 
[00441 im^^<^m.\,z x'o.mni. n^bm- 
\tLtzm^\i. t^^{if^tLX(^m^^:^^^mm.mz 

$>!.:: J: 0 . *gfe?f^SJ^-C-<7)SftilT-^^-C'&S . 
Vt= { (Pp-p) Dp2g| /I 8m 

[0045] z<7)x 0 i?.wmnm.^^m}im^:m 
^<^h^tx\ hh^hm.ttc\im.<^'ftmi^ii^^x, 
^mtti\tmmmi)^h. mmm^xniizx^-iv 

[00461 

im(r>mm<mm^ uit. ^%m(r>mmm,zr>\.^ 
xmm^m.Lt£i)^t^mmh . n i izji^^i-^r;^ vm 

0 0 m maymiYX~-m^mmmm<w 1 «o 

if fflt: rJ 2 *^'^##ft ^>ix-C V . mi!^M3 
{±±iB3^/U2fc. 500Hz-5000HzcO=^J^f 
M;c{f500, 5 0 00&T/2 5 00Hz^-?-il'ffL2 



mS, 0. 2mS. 0. 4mScDra. msth. OT^O 
1-ffiWlcO@, -ecOffiiOHi^HiOO. 0 5~10AC7) 

\i2 0QVifi-miiX'hh. 

[00471 mz^mmm^z^nhmm\iz-o\^xm 
m^^n'kn^m^mhwism'y^ y\izmh 

;USUS3 1 6L) {Z3^;P&^#ft{fCs N 

[00481 diT-. NajS04*liNaj 804^5. 

5Sft%^^rL, fcO?ag{±6 0'Ct'ftO. IfllBiS'fl*! 
$rl OmVhiOgiaiT'ffiWiSrJ^^L-CfeO. liilBiS 
ftc^tiW^n^f/KCO. 0 1-1. OAcomSESrS 

0 o~5 0 0 0 iix<^mr(^mm.^v^bm&tMz 

^yyM,\iZ^^^^^Lti., LtLtl^-yX. mS^diN 

a^sOiTK^tt. m^mLimmff^mmm^ix 

X\^h. 

[0049] ftfO^a, ^^.tlfcN aj S 0, 
S^OSffltiTi^K ( 1 0 0^ : lBSl5/im) 1:05 
{::5^-r*<. a^l0 0/zmmK£0a^(^)4'(:m«Wv@ 

[ 0 0 5 0 1 #4>il7tN a2 S Ot^^^cO^fii: 
«8iE€i:<7)Mf**ia6tC5^*«. 0. 5-0. 6Ame 
<?)€a[fi-CfS[€&*«*57 5 jLimiDN a, S 0^mm-1ii%t^ 

iitz . r titui«8i[ffi^±(fi: t . HtrfB?it^<7)N a^ s 

0^7iLi)^i^\mm) 7 5 m i 0 V ^ N a 2 S O4 

[00511 c:^Lt:«sa^<^Na2.so,*«#^, 
x\^tzx':r~)vmm.uz, 

[00 5 21 IUS«?!I2 

rt^o^ 8 8 w t x-^-'it^^tswmz 3 7 w t %C0 

FeC Isfc 1 Owt%Ca (OH) i^MlX. %t>tl 
/cpHe. 5-7. 5, 14-1 6'C(7)^S?g (SS^ 
ilg9. 000-10. OOOpp 

m) ^m-^wm\,zif.wm^^)v^ii'mm^n 

tt. TIBO^<^fi!!iaL-C^t4>ii:^^«SS^co141^i:?§ii 
iE*fS: 1 5 0 mm, 

srift:60m3/h SEjI.-O. 94m/s 
MM^: 0. 1-0. 4 A {M'm^k^) 

[0053] nhiXfz N aj S O4 Mii^^^jfigt 
t«7)ggf^5-07tCS^-rA\ 0. 14-0. 3 2ASg?0 

^mmx-m 3 5 mo*5[S?^iKt^ 1 0 u Timmzts: 



(6) 
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( 1 Bmn Sum) x'^-tb. ms 

J^aiTk PH : 7-7. 3. 



10 055] tfz. wMtzmzmituzmx-mix 
V ^^xir-yi.;!pm t X . ^m^^tmmzit lx 

[OO56]||it0l3 

::;^mm<r)^m.mmzw>ti>'^m^&^<^^^—^ 

[0057] nm.<7im.i: , «Ul^{i»:<OJ: 



(SiOj) ifilg: SOppm, S Sii^ : 1 2ppm 
le^ (MTd^^ -f^m ( S GP ) ) S : 2 5 mm 



3. OmVh, 
mglfi: 0. 01-1. 
[00581 ^hiXfa S i Ozfi^^SSfcmSSfili: 
(0RI^S:ll9t:S^-r*^. 0. 6 0-0. 9 5ASJg(0« 
8Sffit'*^J«0i!!ia?: LT V ^^V ^*J!iac7)*<j 2 0 0-3 
OOfim(nW.WyS i O2gtS^A»'2 0— lO/imgJg 

Sit (±f|t^:*»ofe. ^TtiO . 7 6 Aco^giEirC 

[ 0 0 5 9 ] if^. C: ^ fC S i OjJSI4^*^'1#/biiS 
W§\iZ\ty.y-i^m^iil^tti:tPr,t:, Z.ti^ 

{i^m^i 5 Mm)X'^'f}:.. mi 0 , 

(a) \,zmtii^Xh^. *^BJc7)3!aai:L'5rV^MM 
g^iOE^rt«7)X^r-;U<7)|i«SM^fE (010(b)) 

:mm<m^^Lx\^^£\^niii^^<^^mm¥gf^s i o 



OA 



p H : 7 . 9 . 

(S i 02 + Ca^^\ F e ^5^^: ) ilUg : 
Ca: 76ppm. Fe : 9.1ppm. SiOj 
SS^: 14ppm. 
mmM: 1 1 OO/zS/cm 

ifif (iaitt':i;l/Sllt ( VP ) f ) S : 2 5mm 



Sai: 1. 7m/s 

[0060] 

(^M?a^-c«]R) imi^zjFrrmm. 
[006 1] ( 1 as*« 

7. 5ixm) ^S^ffc. nil (a) tS^-rfcfcOT'J) 

(011(b)) tOit^H^A^'^^BJwJftiltcJ: O-o 
-^m^Lii.Wm-\<ztj:'^X\^h:Ltifi$k<Wi>h. 

[00 62] HSI^JS 



9 3 p p m 



iSa: 1. ImVh. 
0. 0 1-1. 

[0063] %^fitzmw?-<7)m^hnM^b<mm 
lai 2(:s^-r*^\ 0. 6 0-0. 8Agjgc7)igE<it:'* 

1 ;ixmUT£7)Si^i;^r-D^. iiiJ.:U:S»SMS:± 

[0064] #i?>ii/^m^t^^aM¥E ( 1 mm 

fxm) ^^tk. mi 3 (a) iZ^-Tkh^X'h'O. * 
J^ai* P H : 8 . 1 . 



gISS : 0. 6m/s 



OA 



3(b)) cof4i^*%BJc7)5!iaicJ;0-o-o*«^J-SiL 

fzmm=Fiz^j:-o x^^^z.bm<'i^-i,. 
[0065] mmme 

[0066] 

2 ir 



i^^ilig^ (C l-17300ppni SO^z-aTOOppm. ^16^5500ppin) 



(7) 



^¥11-15 1437 



OA 



OA 



mWM: 3 2 500/iS/cm 

Sir {VP<f ) 25mm 
gS«: 1. Im3/h. 

IgEli: 0. 0 1~1 

[0067] n^tLtium.'f'con&bmm^tcomm 

Iil4t;5^-r*^ 0. 3~0. 8AS^<7)m5£ffit-*f6 
HB<^a$- UTV^53:V^*5[®Oi<J 1 0 Oum<7m&(0li 
aC 1 ^:m.^b'rhWtm<3 0jJimaT<m=fi>z^j: 

[0068] 0. 76AtO. Q 3 d AX'9mLX^h 

timm-mi^mm ( i s/im) ^s^-r 

i:. -efl-filHl 5(a) 5(b) fc^-ftisO 

PH: 3. 2. 

(CaSO,) 
58 0 0AtS/cm 
SS : 55000ppm 

iS'g (VP^) @: 25mm 

1. ImVh. 
SSIfii: 0. 01~1 

[0072] n^titiwm'(^m&b^^mk<^mm 
@i7t;^*«, 0. 4~o. 8Amm<r>w^m'^^ 

BJiOMa?: tT V>^:V^*5!iaiOj«j4 00m mcon^<m 
[ 0 0 7 3 ] 0 . 6 0 AT«LT#'i>fl/v;E^^cOS 

-^f^m^^m^i^Tmsim^ (si s ( b ) ) 

4 0 0//mcD:&@t=JtSStri^tS:L:tiaS^t;:^r-:)TV^ 

Jiia^tt 3!!ia[Hli[ (ISSIa]^) 

gE*i (VPf) 1 Omm 
ffi^SSLt : 4 U -y 
«5S<i : 0 . 6 A 
[00 7 6] m2 0l>Z^-t:tiU^y^ 1 l^UilOV 

XofZriCyri3l>ZXmm0mm<7)W/§ {VP) 1 

1 5 *>4>:fr?g?Sm5iES:E'i 1 4 ic^ ^ #lti^c3 ^ 

[0077] -ecT)^*, :5WXir-;H 7tOMtiia2 
U:^-rJ:dl:3 7g (1 IBI^) m*t'#l>^i:*« 



ggjS: 0. 6m/s 



[0 069] ttz. Hi^T^^-b 5:^1-5 7rf->TXh 

bmmm^mti. m^(r>mmmzmzmit 

[0 070] lliS0!l7 

timim\>^x. miy4(T':^hmmtxmi:n 

[0071] . 9i}^mrm tn*) 

xhh. 

24*0 



SEjI: 0. 6m/s 



[0 0 74] 01 9H{4ai:'j0. 22AXWi±m.^ 

019 ( a ) t^-ti: 0 2 [5]>N*X{iia 1 9 
( b ) {c^-r 1 (Hl>'N-X J: O^^^^t^mTV^S I i:*^ 

[00751 mms 

tLmmzmuz^m:^->'-)i' ( 3 9 4 g ) S::^^^^: 
^j-niL. ii2otis^-rj:aic, -mmm^^^-Mz 
^m<od:<m3^f\r<^ymmmmiti^ ( 2 2 

1211I/h 



SBI: 0. 85m/s 



[0078] ztm, :$:mn<mm'piZ7m7i(.^^zmm 
[ 0 0 7 9 ] 112 2 i,zm(>tii::mm.i^<omwim¥n 

( 1 mt/^l Sum) 

[0080] ^7t. mif2^«S«Xir-y^c7)a> 0. 5 
g,®l. 0g.»2. 0g.*3. 0g,®4. 0 
g, ® 5. 0 gl,Zd:(^>>!!^n^ 



(8) 
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>m^W: ism. 

aSjl: 0. 6m/s. 
^ SI^ L^c . H 2 3 t^-t/i/J, *I|BB<^) 

mmm -- iigo^. 

sSEjI: 0. em/s 



(VPf ) 25mm 
mSiffi: 0. 6 A 

C 0 0 8 1 J l[iB«i«:5»;^^^-y«'<^0. 5 gt: 



ffif (VP<t) ii: 25mm 
0. 0 1-1. OA 



vrnm^^^m UTt^sco 5 o o s u u -y h;uw7jcji 
■r**. «s[fit{io. 5-1. oAwms^mL^wBtizii 

[0 0 82 31^6099 



PH : 7. 2 5. 

SS«S: 1 SOOOppm. 
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English TtanslatioD of J^panc,=se Patent Layicg-Gpen No. H) i 151437 

[Title of the Invention] 

Method and Device for Manufacturing Fine Particles 
[Abstxactl 
lObjiect] 

An object is to provide h nkethod and a device for manulacturing fine particles 
(for removing scales) by a simple method Hva lbw» cost. 
[Solution] 

An alternating curreifit of sqvilBivrc' wsvc bavisg frequfencies of 20 Hz to 1 MHz 
varied with time is caused to flow through a coil provided in a flow path system of clean 
water, aqueous solution or water suBponsion, so as to form eddy current and magnetic 
field, whereby fine particles are produced from raw material for fine particles in tJie 
aqueous solution or water suspensioii. At this time, if the raw material for fine 
particles is scale, it is peeled off, becauee oi mi'-mi particulation. from tJie wall surface 
on which it has been deposited. 
[Scope of Claims for Patent] 
[Claim 1] 

A method of manufactuving fi.-.v v A*t-clc£. chamctcrizcd in that an alternating 
current of square wave having frequencies varied with time within a bandwidth of 20 
Hz - iMHz is allowed to flow through a coil, and that by using an electromagnetic field 
induced by the current flowing through the coil, the fine particles arc produced from a 
raw material for producing fine particles in an aqueous solution or water suspension. 
[Claim 21 

A method of manufaauring ice p;?i-»i«.les. chiiracv.riied in 'Aat an alternating 
current of square wave having frocueujieu ' aTird •?^it>i t:m8 witu.n a bandwidth of 20 
Hz - 1 MI-Iz is allowed to flow liircufh a ooil. warei is pre-treared by an electromagnetic 
field induced by the current flowing ibriivgh tb« coil- and the treated water is added to a 
raw material for producing fine particles or to aqueous solution or water suspension 
containing the raw material for producing fine particles, thereby tx> produce fine 
particles. 
[Claim 3) 

A device for manufacturing fiuo parTi.'lis. comprising: 

a flow path through which war^r v>.'>ier saspension or tqueous solution 
containing raw material for producing: 'xt.f. psr cjciet; is caused to How: 

a coil wound around said ilov r>-'-\''~', U-Tovigb which an alternating current of 
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square wave having frequencies varied with time within a bandwidth of 20 - 1 MHz 
is allowed to flow; and - 

a power supply device including a control oystem foi causing ciirrent flow 
through the cuil. 

[Claim 4] • .. . . 

A method of removing scale. chaiiJCteiized in tJiat an aiteraating current of 
square wave having frequencies varied with time withia a bandwidth of 20 Hz - 1 MHz 
is allowed ttt flow through a coil, water is pre treated by an electromagnetic field 
induced by the current flowing through tJie coil, the treated water is mixed with water 
suspension or aqueous solution con taixriiig raw. material for forming the scale, and by 
precipitation from the mixed liquid, depbsition of scale on a memhGr .in contact with the 
liquid or on a wall surface of a rcsorvcir^contaiiiiag the liquid is prevented or scale 
deposited on said wall surface is peelea ofi*. 
[Claim 51 T 

A device for removing scale, cojxiprising'- 

a flow path, through which water is caused to flow; 

a coil wound around said flow path, through which an alternating current of 
square wave having frequencies varied with time within a bandwidtJi of 20 Hz - 1 MHz 
is sllowed fo flow; 

a power supply device incJnditig a cootaol systen? for causing current flow 

through the coil", and 

a device for supplying the. water treated by electromaghfttsc field coming out 
from said flow path to a raw niiterial for fcviuiiig scaje, to a member in contact with a 
liquid coutaimng the raw material or ta a reservoir containing the liquid. 
IBeTAiled Description of the Invention] 
[0001] 

[Technical Field to Which the Invention reriainsj 

The present invention re) Ate j to a jBatlicd or device for manufacturing fmc 
particles, a method and device for pr2cit.i v.?.ticg rise particleK from aqueous solution or 
water suspension, and to a lueriiofl an-i ie^ize fnr r9iii:)vir.g scale hom water suspension 
or aqueous solution containing ru-v mnrcr-Ri lor forming scale. 
[0002] 
, [prior Art] 

Conventionally, as a method of manufacturing fine particles, a solid body has 
been physicaUy crushed and the crushed solid body is further physically pulverized, 
whereby fine particles havirxg tbs jizs tbe order of micrometers have been 
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manufactiired . 
100031 

Further, in various fields of industry, in a member or device using water, 
aqueous solution or water suspension, dBgradation of performance of said member or 
device has been unavoidable because of scales depositied on or clogging said member or 
on a wall surface of the device during long time uf use. 
[00041 

[Problems to be Solved by the Invcuticjd 

The physical procefising method described, above, however, involves an in-line 
type facility that requires processing Wuipment ttiounted inside a pipe oi: the bke of 
various plants. Therefore, mounting and maintenance of such equipment cost 
considerably, while expected effects of processing is not so significant. 
[0005J 

Therefore, an object of the pre etnt invention is to provide a method and device 
for manufacturing fine particles by £ simple method and at a low cost. 
[00061 

Further, in a td ember in cOiitaci; with -vater, aqueous solurion or water 
suspension, or in a rcscrvovr containio? £-ach a liquid, in order to remove scales and the 
like deposited on said member or on a w^ll surface of the device over the long time of use, 
it is necessary ta; take out iho member or suspend operation of the device at regular 
intervals, to take' off scales or to clear clogging. Taking out the member or suspension 
of device operation results in loss of productian time as well as various other losses 
related to the suspended work. Furrjinr; ciear.i?^'g cost is also required. 
10007J 

An object of the present inveDtier! j.e .tx) provide method and device for removing 
scale by a simple method and at a ibv/ .'.obt. 

toooai 

The problem of manufacturing fine particles of the present invention described 
above can be solved by the following arrangements. 

(1) A method of manufacturing fine particles, comprising the steps of causing 
an alternating current of square we.ve .having frequencies varied with time within a 
bandwidth of 20 Hz - 1 MHz to Qow through e. coil provided in a (low path of aqueous 
solution or water ffu.<?pftn.9ion tn gersevatf ec'.'iy curteni and s.a elertromagnetic field, and 
thereby producing fine particles from i raw mat«r;ul for producing f*ne particles in the 
aqueous solution or the water Kutp.3ns^i0r' 

(2) A method of manuiacr»u:h?.(i fine p3rt\ciee, chara'^terized. in that an 
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alternating current of a equare wav«? -hav>ag (xoquoacies varied with time witiiin a 
bandwidth of 20 Hz - 1 MHz is allowed to flow tbuough a coU . water ii? pre-treated by an 
elcctxomagnetic field induced by the cu-vrent tiowicg throvigh tlie coil, and the treated 
water is added lo a raw material for. p.roduci.ng fine particiss or to aqueous solution or 
water suspension containing rhe raw' n;*iteriaj for producing fine particles, thereby to. 
produce fine particles. 
[0009] 

(3) A device for manufacturing fine particles, comprising: 

a flow path through which water, wrater suspension or aqueous solution 
containing raw material for producing f*^:© particlee>is caused to flow; 

a coil woxmd around said flow j> a '3. thrcugh which an alternating current of 
square wave having frequencies vcrisd wiiJi t,im6 within a.bandwidth of 20 Hz - 1 MHz 
is allowed to flow; and 

a power supply device includmg a control system, for causing current flow 
through the coil. 

The problem of removing scale in accordance with the present invention is 
solved by the following arrangements. 

(4) A method of removing scale, characterised in that an alternating current of 
square wave having frequencies varied with time witjiin a bandwidth of 20 Hz - 1 MHz 
is allowed to flow through a coil. wsAni is pre -treated '.by an electiomagnetic field 
induced by the current flowing thTOugh the coil, the treated water is mixed with water 
suspension or aqueous solution, containiiig: raw material for forming the scale, and by 
precipitation from the mixed liquid, deposition of scale on a member in contact with the 
liquid or on a wall surface of a reservoir containing the liquid is prevented or scale 
deposited on said wall surface is peeled off. 

(5) A device for removing iscale, comprising: 

a flow path through which wattr is caused to flow; 

a coil wound around said flow path, through vyhicb »n alternating current of 
square wave having frequencies varied With tiine -.vithin a band width of 20 Hz - 1 MHz 
is allowed to flow; 

a power supply device }.»cJudir.g a control syatem for causing current flow 
through the coill and 

a device for supplying the water treated by electromagnetic field coming out 
from said flow path to a raw material for forming scale, to a member in contact with a 
liquid contjiining the raw material or to a reservoir containing the liquid. 
lOOJO] 
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In the probont invention, the fiiiie particles refer to particles containing crystals 
having the size of atmost 50 urn, the ahape of which is not limited to spherical or cubic. 
In order to facilitate draining down the micro-pfirticulatGd scale through a pipe, for 
example, it is preferred that the particles coatain crystale having the particle size of at 
most 20 pm. 

lonu] 

Specifically, as can be seen fro.ta- th« device for laboratory test shown in Fig. 1, 
by way of example, an alteifijetine ouc/ent .of square wave having frequencies varied 
with time within a bandwidth of 20 Hz - i tvOla; is ccuecd to flow through a coil 2 wound 
around a liquid delivery pipe 1. Desirable firequenry hand is 500 to 5000 Hz at which 
g'ood following capabillQr of ionized ions can be attained. 
[0012] 

A power supply device 3 appUfefs tiie current baving the frequencies of 500, 5000 
and 2500 Hz, for example, in the bat-dw-iclth of 20 to 1 MHz, to the roil 2 for 2 msec, 0.2 
msec and OA msec, respectively. Tno curr«iir. v aUis of the current that is caused to flow 
may he a specific value between O.Ob t/a j.OA. dependent on factors s\!ch aepipe diameter 
of liquid delivery pipe 1 and tbV Li^t. The vcltage is generpily 100 or 200V of 
commercial power supply. 
10013] 

Further, in the liquid delivery pipe (metal pipe, glass pipe, resin pipe or the 
like) shown in Fig. 1, eddy cxunrent aad magnetic field such as shown in Fig. 2 are 
formed. AC current of square waive T/ith the frequency varied over a wide range with 
timo from high frequency to low frequency such &s stjown in Fig. 2(a) is appUed to the 
clean water (tap water), aqueous Boliitioa or war^sr susperision in the. pipe 1. Fig. 2(b) 
•shows a waveform model of eddy current in UjIe pipe 1, and Fig 2(c) $hows a magnetic 
field model formed by the eddy currient.. , 
[0014] 

One of the charact,ei> sties of the present invention is that the square wave AC 
current has its frequency varied with time, at random over a wide range from high 
frequency to low frequency. The value. >nay differ dependent on the types of fine 
particles, and the frequency is varied with the current value being in the range of 0.1 to 

lOA. 

10015] ■ '" ■ . " 

When the square wnve. AC wrrftt., t wi»>ii.r> ibs bandwidth of 20 to iMHz with 
the frequency varied w)th time is ap'p)it;ii to riio ;:oil m accordance with the present 
invention, the electric energy and magnetic field generated thereby in the water (clear 
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water, aqueous solution or water suspension) promote. lomzation of salts in tlie water, as 
shown in Fig. 3. The ordinato of Fig" . 3 represent^ electric conductivity ratio, which is 
increased from the initial value. 
[00161 

When application of said square wave current is continued, the electric 
conductivity represented by curve a incroascs, possibly because of ionization of salts in 
the water, or increase in ionic strength of soluble salts. If application of said square 
wave current is stopped, electric conductivity decreases as represented by curve b. 
There is a range in which electric cdndvictiyity r^itiaroprcscntod by curve c is lower than 
that when the square wave cumrent iti'not applied to ti»e water. It may be the case that 
ionized substance of said saltfl in the irar^r' is cryBtijUizBd tn foroi'fine particles during 
this period. 

[0017] ' -■ 

As described above, if saturation conditions and other conditions for ionic hond 
are satisfied by the increase in ionic strength of salts in the water and local formation of 
ion concentration, water-insoluble .subat^ace in the form of crystals could be produced. 
[0018] 

Under conditions of extremeh b-.^h iciiic bond, the crystailizcd particles cotne 
to have neutral surface charges, anJ ■'•rm ciysrals of small parLic^es aaving spherical 
shapes. If the surface chart;e6 of jic cry stall izetl particles are more biased, the crystal 
body bocomcs smaller anu cox.ics i\> h^v- w^alipx coiiectivity FLf. 4 illustrates models 
of the process of ionization of salt in the water and the process of crystallization through 
bonding, with the treatment of tbe present invention (Figs. 4(a) and (b)) and without the 
treatment of the present invention (Figs. 4(c) and (d)). 
[0019] ;. ■ 

The current that flows thrpueh coil 2 woiind aroimd liquid delivery pipe 1 is a 
square wave current of which directidtrchan^es •n.stentaneously ftt the rate of hundreds 
M thousands of times per second. 3jcccrdjng;y tbo di^^^^^ field also 

changes instantaneously and. as ?. result, a irtrge electromagnetic field force generates 
m liquid delivery pipe 1, which istroncly acts on (he positive/negative ion dissolved 
substance in the liquid flowing through pipe 1. The positive/negative ion dissolved 
substance receiving the large electromagnetic force is positively crystallized with metal 
fine particles existing in the liquid serving as nuclei. The positive crystallization in the 
pipe prevents production of scales or* tbe wall ir?.rfcc9 of liquid delivery pipe 1. 
[0020] 

Now, positive/negative ios dissolved substa.ar:fc, niOita.' particles, crystal 
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molecules and tiie like forming the crystals generally have eigen Ixequencies. The 
eigen frequency varies influencod by the viscosity, pressure, temperature, concentration 
and the like of the liquid. 
[0021] 

When the frequency of the abcvG-descril-jed square wave current is modulated 
(frequency changed with time) witJiia a preocribed bandwidth, resonance occurs at a 
frequency that matches the; eigen frequency. The crystal eubjecfted to the resonance 
comes to be smaller particles because of :ti)e high power of micro-vibration. By the 
frequency modulation performed in this manner, it becomes possible to obtain crystals 
of stable fine particles, not influenced by the flow rate, viscosity, temperature, 
concentration and the like of the liquid. Further, the particle size of crystals can be 
controlled, by changing the current strength or time of allowing current flow. 
[0022] 

Next, an example of the method of nranufacturitig fine particles (spherical 
small particle crystals) in accordance with the present invention vj-CA be described. 
(Method 1) 

A square wave current wiri>. its Sreq-aency varied witl'. thne within the 
bandwidtii of 20 to 1 MHz is caused to flow through the coil wound around the liquid 
delivery pipe. 
[0023] 

Conditions for producing nnt tarticist at this time may be influenced by the 
product of solubihty and concentration of pocitive and negative ions, number of 
produced particles • surface area of-gryetai particles, pK and concentration of liquid, 
temperature and so on. Furr,her,. coi-riitinni; for slectromflgnetic trestment may differ 
dependent on the liqxiid flow rate. cunerA v.\lu.e and the number of treatments. 
[0024] 

Energy applied to a liquid in a liquid delivery pipe 1 for water (clean water, 
aqueous solution, or water suspension) is proportional to a flow rate of the liquid 
passing through the magnetic field. 
[0026] 

A polarizing effect of ione of ^/fiter >;rif; saltc. in wat^r depcDds upon a thickness 
of a wall film formed at a pipe wall. If s^'arer (clean wetsr. aqucous soiurion, or warer 
suspension) flows through the liqutd de}ivGvy pipe 1 at a low rate, the wall film becomes 
thick and inhibits movement, of ions. If wale-: '-Ce-^n waUr, aquoc-is scJutioo, or water 
suspension) Hows at, an excessively high rate, the wall film is broken and a polarizing 
property of the ions is lost. Therefore, under the turbulent condition in the hquid 
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delivery pipe 1 (at a bighflow rate), ar. effect of producing f5.ns particiGS is lowered. 
[00261 

Therefore, a fine partirk yu-r.tiu'i+ion rate dcpcods upon an eddy current 
(output current). However, it is desirable that the flow rate of water (clean water, 
aqueous solution, or water suspension) in the liquid delivery pipe 1 i is set to be 0.3 - 
1 Dm/second. 
[0027] 

The number of electTOinag.r.etic field trsatmGnts refers to hnw many times the 
water (clean water, aqueous solution, pr^w:atsr suspeiiBion) ie pasiscd through the region 
where the eddy current (output. cuir>?ent) is applied. By : increasdcg the number of 
treatments, micro-particulavion o.r pro5uced particles (apherical small particles, or 
crystals) is promoted. Therefoiw.' larger niimber cf treatci?.nt6 is preferred. 
Apprnpriar* number of treatments is found considering tbe trade-off between the 
desirable degree of micro-particulation and the cost. 
[00281 

(Method 2) 

A square wave cxirrent v/itii it& fr^ouency varied wiib rime within the 
bandwidth of 20 to 1 MHz is caused to ncW ti.i-ough the coil wound ground a liquid flow 
path Oiquid delivery pipe), and the dean water treated with electromagnetic field 
(treated water) obtained by passing tie water Uitough riie wat^r delivery pipe is mixed 
witii 8 material for producing fine particles' whereby line particles arie produced. 
[0029] 

The effects of eddy current and magnetic field applied beforehand to the clean 
water (t^ap water) are considered to have the fcllov.'ing influence on the clean water. 

[00301 . . ' . 

SpeciHcaUy, as the influence oi jnagnctiG. energy to the watsr molecules and to 
fine partidRP (cryatnl particles). thefe.;is: pplariwhg effect to iAic; water molecules, 
which makes the angle formed by n:6-H.bQiid larger than i04!27- and makes dipole 
moment larger. This lowers smfabe iza^dii. and increases permeability of water 
(affinity of water to solid and liquid increases). 
[0031] 

Further, wattjr molecules are ionized in accordance with the reaction equation 
below, so that hydration force of positive. ion component obtained from the raw material 
for producing fme particleR as the objeovof prccCbSin? increases, amount of dissolution 
of electrolyte increases, and elecrrir. coP.ducti-.'ity incrcasec. . The increase of electric 
conductivity leads to production of pax UdeB. and i^^&\e^ nee rarried to fine particles and 
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peeled off from the pipe wall. 
[00321 

By the method of applying clectirornagnetic field in accordance with the prcecnt 
invention, potential at the particle isrjrfRfie (zeta; potential) deicrsafses and whereby 
repellency between particles increieei-. In addition"; repsliency at a boundary between 
the particle and otlier subetr.ncc (gas, tiqaid, or solid body) also ini-;teases. ThcrGfore, 
fine particles tend not to be accumulatfed onVa member that is in contact with water 
(clean water, aqueous solution or water suspenaion), or at an interface of water reservoir. 
8ucb as the contact portion between the reserved liquid surface and the wall surface of 
' tie reservoir. As a result, at the interface portion, deposition of scales is prevented and 
deposited scales can be removed. 
[0033] 

As will be described later, ncinj?:?e-based wale eamplc, ouiy tbc electrolytic 
process was performed. In that- samgle, though same dispersibilify of particles was 
observed, collectivity increased na-sr thi intcrftce portion. In conirast, the treatment 
in accordance with the present invtrvtion ie ditffsraat as dispetsibiiity of particles and 
repellency near the interface are both observed. 
[0034] 

Further, in addition to the rei»eHem;y of fine particles near the interface 
between any two of eolid. liquid and gaf ybaee?, th^ r.?6ulting fine particles thatcsome to 
have spherical shapes tend to prevei-t (;ei:.o<;vL)Oii of fecale ccropoaeiit (mainly consisting 
of eolid body), which otherwise easily fosms cn the waii surfaca of the device, and tend to 
facilitate removal of deposited scales. , . , 
100351 

The technique of manufactuiilag fine particles Gncluding spherical small 
particles, crystals and the like) in accordance with the present invenUon is applicable lo 
the technique of preventing scale deposition and of removing deposited scales. 
[0036] 

It is effective to prevent deposition on the pipe wall or wall surface of various 
devices of scales formed of inorganic" cO.TfS>cund m represented by a corcpound such us 
calcium, magnesium, silicon, manganfafe; aluminum, sodium or zinc, or metal oxide 
Ejuch as iron oxide, hydroxide.- carbonatii, hydrosulfate. phosphate, chloride, sulfide or 
the like, and it is also effective to removn. scales deposited on said wall Kurfaces. 
[0037] 

Further, scales formed of said inorganic compound and additionally containing 
scales of adhesive substance can both be removed by the treatment of the present 
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[oa38j - . 

Inorganic compound eucH as calcium component, magnesium component or 
silicon component or ion component of these contained in water (cloan water, aqueous 
solution or water suspension) results in scales precipitated on pipes of metal such as 
iron pipe for liquid delivery, or on wall surfacefi of devices formed of metal for reserving 
the clean water, aqueous solution or water suspoheion used for various and many 
applications. Further, scales are also p^oducad from iron oxide or Ihe like elated ficom 
the wall surfaces of pipes for liquid" dahvery or wall surfaces of devices formed of metal 
for reserving the clean water, aquedus' solutioii' or. ..water suspension. The present 
invention is effective to preventproduction of such scales and tx> remove said scales once 
such scales are precipitated. 
[0039] 

The reason for this is that production of fine particles of said inorganic 
compound (spherical small particle cry.stals and.tlie like) is promoted by the treatment 
of the present invention, that the particles, being very fine enhance diepersibility of 
particles, and that, as a result, depoavTioir* or. nho pipe wall or thq like becomes less 
likely. 
L0040) 

Further, once deposited scale f, bond to be peeled off eafiier. The scale once 
formed on (he pipe wall or the like is removed, because hydration force of positive ion 
components in tbe scale component increases due to polarization of water molecules, 
and amount of dissolution of electrolyte increases. Electrolyte ions once dissolved af 
ions enter recessed portions of rough svKfact of scales, so that ion concentration locally 
increases, resulting in re-combination 9.nd production of sphorical crystals having 
smaller particle size. 
[00411 

Generally, water is capable of liiiiiitaining the electjom.'ignetic force for a 
prescribed time period (about four days) and. therefore. crystalli7.ation of small particles 
takes place even at a portion of Uquid deUvery pipe afier passing the coil (Fig. )). 
Therefore, it is effective to place the coil 2 ntan upstream side of pipe i . 
[0042} 

The methods of the present" iTsvontior! a tlnic the following effects. 

1) It is possible to prevent produ.-cior of scales Hud to remove scales, without 
suspending an operation of a line incJudiiig th? d&livory pipe of cle-Hn water, aqueous 
solution or water suspension of various devices, or inc'.ucJiDg a reservoir tank of clean 
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water, aqueoue solution or water euspensioh 

2) The present invention is applicable to ariy said delivery pipe of any material 
having the pipe diameter of about 4 to 20Q mm that allows winding of the coil. If said 
reservoir tank has a portion havicg such, a diametar that allows winding of the coil, a 
coil may be wound and the square wave AC (rtirreat can be caused to How in accordance 
with the present invention. In a rei»oi.-*^oir device hot having such a structure, it is 
possible to prevent production of scales and to remove scales by using clean watar (tap 
water) to which the electromagnetic field has been applied beforehand in accordance 
with the present invention. 

[0043] . 

3) Further, the method of causing square wave AC current in accordance with 
tJae present invention can be executed whiie tjae device as the object: of application is in 
operation. Therefore, if the liquid delivery pipe is a heat exchanger or a cooling tower, 
it is possible to prevent degradation o^heat transfer eSidency. ' - 

4) As a reeuk, cost of mainteiiiRttce of liquid delivery pipe or liquid reservoir 
tank such as the cost of cleaning can be reduced, and the period of suspension for 
maintenance can also be reduced. 

[0044] 

The crystals as spherical BniaKj particJes resulting from the treatment id 
accordance with the present invention -ojg grov-th potential as the oiy^tal body, and are 
riftposited as .sludge at a portion of Igtv flow rate. At. is apparent from the following 
Stokes' equation, the smaller the particle size, tjie easier it becomes to dram out and. 
therefore, simple washing wirh water /risy sufficient. 

Vt = Kpp - p)Dp2g}/l8>i 

Vt: rate of sedimentation 

p: rate of liquid 

Pf' density of solid body 

Dp^ particle size 
viscosity of liquid 

[00451 

As described above, using: the aiethod of treatment with electromagnetic field 
in accordance with the present itiveaticn, it is po,«5sj.bif. to prevent precipitation of scales 
on an inner wall surface of pipes and the like from aqueous solution or water suspension 
and to remove once precipit.ated scales, in every industrial or consumer fields of art. 
[0046] 

[Embodiments of the Invention] 
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In the following, embodiments •.*/■ the presf n': invention v/ill be described with 
reference to the figures. Fig. 1 shows a device for a laboratory test, including a liquid 
delivery pipe 1 formed of vinyl chloride resin having tJie diameter of 25 mm and lengtii 
of 300 mm. and a coil 2 wound around the pipe. A power supply device 3 applies the 
current having the frequency of 500. OOOO and 2500 Hz, for example, in the baridwidth 
of 500 to 5000 Hz, tc the coil 2 for 2 iusec; 0.2 meec and 0.4 mseci respectively. The 
value of current that is caused to How thrcugl' the coil 2 io. the following examples was 
specific current value between 0.05 to 20 /v..conside.riiig iartors such ac the diameter of 
pipe 1 through which the li.quidi:a.ig object of processing flows, The voltage is 
generally 100 or 200 V of commerciial'pbWie.r supply." • • 
[0047] 

Examples in various industrial fields will hereinafter be described. 
Example 1 

A coil was woimd around a -pipe (stamlses steeF for recovering 

sodium sulfate, with a diameter of ISCaem.-iii s sulfuric acid ma.nufacturing line in the 
Kashima North Joint Thermal - Pb'veV 'PiaEt,. and ' fins particlfes of Na2S04 were 
manufactured. 
[00481 

Here, Na2S04 aqueous sbiuiioii corit.aiiied 5.5 wt% of NazSO^, of which 
temperature was SCC. and formed a circulating flow ai a flow rate of lOm^/h in said 
pipe. A current of O.Ol to 1,0 A with its frequGDCy varied with time at random in the 
range of 500 to 5000 Hz was caused.to flow through the coil wound around said pipe. 
Thus, it follows that tbe Na2SQ4 schisun in the pipe was repeatedly subjected to tJie 
electromagnetic field treatment of the.i-raMut inve^ 
[00491 

Fig. 5 is a micrograph of . resulting. Na2S04 &ne particles (magnification of lOOX: 
scale } 5^ro), and among particles havin^ -the diameter of about JOO- m-"^, some smaller 
particles are observed. 
[0050J 

Fig. 6 shows a relation between the particle size of resulting NaaSO^ fine 
particles and the current value. V/ith the curre.nt value of about 0.5 to 0.6 A, NazSO* 
fine particles having the particle si'ie cf .^bout 75 could he obrjiined. Na2S04 fine 
particles having particle size smaiier nhfiii about 7fj could not b3 obtained from 
NaaSOi solution of the afore-menricned concfintraticn, even when the current value was 
further increased. 
[0051] 
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As the Na2S04 fine particles reeultedin this manner, scales containing NbzSOa 
were not deposited on tJie pipe for recovering sodium sulfate. Further, scales that had 
been formed on the pipe were peeled off. ' • 
[00521 , ■■ 

Example 2 . . . . 

The coil of the present invention was wound around a sludge pipe 11 times. 
The eludge pipe allows suspension (a concentration of SS components (suspended and 
floating substances) was 9,000 - 10,000 ppm) having pH of 6.5 - 7.5 ajad at a 
temperature of 14 • 16°C to flow fcherethrovigh. The suspension waB obtained by 
adding 37 wt% of FeCb and 10 wt%. of Ca(bH/2 to sludge in the pipe, namely, sewage 
excess eludge in a terminal sewage ^isppsfil plant, which' had not yet been treated with 
dchydrator and contained approxiicauttiiy 88 wt% of organic suhflt#nce6. There were 
examined properties of fine particles- obtained by a treatment under the following 
conditions, and a state of attachment offu^ales to the pipe. 

Diameter of Pipe= 160 mm 

Flow volume- 60 m^/h 

Flow Rate 0.94 m/s 

Current Value: 0.1 - 0.4 A (whew ijsrtlc.'cs having Uic smallest particle size 
were man ufactvireiD 

Test Term'- approximately sic i.icuthe. 

10053J 

F)g. 7 shows the relation !:.Gv.v.'een the particle size of the obtained Na2S04 fine 
particles and a current value. At a "current value of approximately 0.14 - 0.32 A. 
sludge particles having a particle size of approximately 35 became, sludge particles, 
of approximately 10 nm. Even if the current value was made larger, it was not possible " 
to obtain sludge particles having a par.ticis size of less than approximately 10 nm. from 
the sludge water having the above-desc/i'bcd coneoatration. In actual application, the 
treatment was conducted at a curTent:Yllue 
(0054] . 

Because sludge pax ticks of Eiiiiflll siw were obtained, scales were not deposited 
OD the pipe. Fig. 8(a) is a micrpgr'aptv of this. example (scale 15 um). and when 
compared with the micrograph (Fig. 8(b)) of scales in the pipe of a controlled device not 
subjected to the treatment of the present invention, it can be eeeo thai Lbe particle size 
is smaller. 
[0055] 

Further, scales that had been hardooril on the pipe were .rade softer, so that 
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removal became easier than before. 
[00661 

Example 3 

A coil was wound around a cooling water circulation pipe of a water jacket for 
cooling furnace wall, provided outside . a garbage incinerator wall, and the treatment of 
rJie present invention wae executed. 
[0057] ■ -. ■ •: "v •■ * . 

Properties of cooling water aad tt eatment conditioas are as follows. 

Cooling Water pH:7-;7.3 . • , . . , 
Temperature: 45"^ 

Main component concentration (Si02)' 80ppm 
SS concentration; 12 ppm 
Treatment Conditions 

Number ov t-teatrnehte- S tilnes/h 

Pipe (zinc plated Btetl pipe (SGP)) diameter: 25 mm 

Flow voiumff 3.0 m^/h 

Flo'v Tiu:' 1.7 m.'c- 

Current value 0.01 - IX' A. 

[00581 

Fig. 9 showe the relation between the particle size of resulting SiOa fine 
particles and the current value. At the current value of about 0.60 to about 0.95 A. 
Si02 particles having the particle size r,f about 200 to about 300 jim before treatment of 
the present invention were reduced . tc the particle size of about 20 to about 10 pm. 
Even if the current value was made iMger. it was not poeisibie to obtain sludge particles 
having a panicle size of less tian.approximaTely 10 ixro. from the sludge water having 
the above -described concentration, in acf iiil application, the treatment was performed 
witJi the current value of 0.76 A. 
[00591 

Because Si02 particles of small size were obtained, scales were not deposited on 
the pipe. Fig. 10(a) is a micrograph uf this exai^ple (scale 15 ^xm). and when compared 
with the micrograph (Fig. 10(b)) of scahCKr in the pipe of a controlled device not subjected 
to xh9. treatment of tlie present invention. < c can he seen t5a?.r the particle size is smaller. 
Si02 monoclinal crystals existed in me r.ooli.og wute." before tie trciatmentof the present 
invention were eliminated by the rre»tn^ent ol th? present invention, and particle size 
was made smaller. 
[00601 
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Example 4 

Hot spring water of unknown compositioii (coJjectad at Takco Hot Spring) was 
subiectcd to an experiment, in accordance -wirb the abOv-e-des«;rjbed laboratory test, 
using the device ehown in Fig. 1. ■ 
[0061] 

Fig. 11(a) is a micrograph of resulting fine particles (scale 7.5 jim), and when 
compared with the micrograph (Fig. llCb)) of particles contained in the Hot spring water 
not subjected to the treatment of the present invention, it can be well neen that rhe 
particle size is smaller. 
[0062] 

Example 5 

With the. use of the devi-Se shbwri in Ftg. 1,. an experimsnt was conducted on 
cleaning water for a dust collector provided ih a duct of exhaust gas generated during an 
iron-smelting process at a steel making plant according to the above-described 
laboratory besting method. Properties of the cleaning water (dust collecting water) for 
th« dust collectx)T and the treatment conditions are as follows. 
Dust Collecting Water pH^ 7 9 

Tc^reperatj.ve: 23'"C 
■ Iv^ain f.-oiiiponcnt coacentratior. 
(SiO;4 f Ca. component. Fe powder etc.) 
Cii; 75 ppm. Fe: 9.1 ppm, SiOz: 93 ppm. 
SS concentration: 14 ppm 
Electric conductiviiy: 1100 nS/cm 
Treatment Conditions Niuoiber of treatments: 1 

Pipe {-/inyl chloride resin (VP)) diameter: 26 mm 
FlowyoiuiXiu: l lti^/h 
FIov.- rsile.' 0.6 ayta . . 

Curreht yalue: 0.01 - l.p A 

[0063] 

Fig. 12 3howi> the rula'.i-.vo bmv.fesii lie particle size of the obtained fine 
particlc.<; and a current value. At a current value of appro.vimatxjly 0.60 - 0.8 A, 
untreated fine particles, namely, fine particles that were not subjected to the treatment 
of the present inventioa, with a particle size of approximately 10 Mm, were made into 
particles of at most 1 |im. Even if the cixrent value was made larger, it was not 
possible to obtain the particles having a smaller particle size. 
[0064] 
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Fig. 13(a) is a micrograph of resulting fme particles (scale 3 ^m). and when 
compared witii the micrograph (Fig. 13(b)) of particles contained in the dust collecting 
water not subjected to the treatment of the present invention, it cbh be well seen that 
the particles are made smaller and peparated troin each otJ^cr by the treatment of the 
present invention. 

[006G1 . - ■ 

Example 6 

Coolii^ water of a boiler coiidonsiBr in a thermal power plant was gubjected to 
an experiment in accordance with the above -described laboratory test, using the device 
shown in Fig. 1. Properties of cooling water and treatjnaent conditions are as follows. 
10066] 

(Pooling Water pH: 8.1 

Temperatuife- 21'C 

Main coin pon.d:at concentration 

(CI -17.300 ppni , SO42 ^2700 ppm . total hardness S'SOO ppm) 
Eiectrifjal coiVjuctivity: 32500 uS/cm 
Treatment Cktnditions 

Number of treatments- 1 

Pipe (VP pipe) diameter: 25 mm 

Flow volume 1 . 1 m^/h 

Flow rate; O.G ci/s 

Current vaiu'> 0.01 - 1.0 A 

[0067] ■ ■■" 

Fig. 14 shows the relation . ijetween the /particle siwe of the obtained fine 
particles and a current valua. Ai a crjrrer:t value of approximately 0.3 - 0.8 A, 
untreated fine particles, namely, fine particles mainly consisting of NaCi having the 
particle size of about 100 jun, which were not subjected to tie treatment of the present 
invention, were made into partdcles of at most 30 urn. Even if the current value was 
made larger, it was not possible to obtain iche particles having a smaller particle size. 
[0068] 

Figs. 15(a) and 15(b) arc micfographh (bc&).6 15 um) showing fine particleH 
obtained by the treatment at 0.75 A acd C.36 A, respectively, as compared with the 
micrograph (Fig. 16) of particles contained ii\ the cooling water act subjected to the 
treatment of the present invention in which NaClpar tide size is »bcut 100 pm. Jt can be 
well seen that the particles are made finer. 
100691 
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A test was conducted on actual etiuipsnent and siinilai leeulte as the laboratory 
icsc were obtained. Scales that had b&en hardened on the pipe of cooling water for the 
condenser were made softer, so tbafc resioyal became eaEtier than before. 
[0070] 

Example 7 

With the use of the device shown in Fig. 1, an experiment was conducted on a 
supernatant fluid according t>n the ^bovc- described laboratory testing method. The 
eupematant fluid was obtained by fieparating a solid object from a water eusponsion 
containing gypsum, which water 5u'spe'c.6).<3il .i^Rs- obtained by allowing culiur oxide in 
exbau'st-gas of a boiler in a thermar};cs->e«* plant to be absorbed by limestone slurry in 
desulfurization equipment. 
[0071] 

PropertieB of the supernatant iluid and treatment conditions are as follows. 
Supernatant Liquid 

pH:3.2 

TcmperatMrd: 24*C 

Main conipoaent concr-n O Btion (CaSO-*) • ■ 

Electrical ^0T.M^.^c■vv•;ty; 6800 fiS/cm 
SS: 55000 P.U21 ' . . " 
Treatment Cundincus 

Number of trcatnaunts^ i 

Pipe (VP pipe) diameter: 25 mm 

Flow volume':. 1. 1 m'/h 

Flow rate: 0.6 m/e 

Current' value: Q.oi -. l.OA" 

[0072] ; [: V ' . . . . 

Fig. 17 shows the relattoa v^ietWeen !the: j^^^^ size Qf the obtained fine 
particles and a current value. At vk icurTenc value of approximately 0.4 - 0.8 A, 
untreated f).nG particles, namely, fine pai-tjclee that weire not subjected to the treatment 
of the present invention, with a particle size of approximately 400 jitn, were made into 
particles of at most 10 \xm. Even if the current value was made larger, it was not 
possible to obtain the particles having a smaller particle size. 
[00731 

Fig. 18(a) is s micrograph, (ecale 7.6 lua) of fine particle.s obtained by the 
treatment at 0.60 A, and when compa;.:ncJ~witF <>r; micrograph (Fig- IBOi)) of particles 
contained in the clay supernatant liquid no^, subiccted to the treatment of the present 
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invemdnn having the particle size of about 400 >un. it can be well seen that the particles 

are made smaller and better dispersed. 

[0074] 

Fig. .19 includes micrographs 'of fii>e particles obtained by treating said 
supernatant at the output of 0.22 A. ^ace ais.d twice. As can be seo.tx from Fig. 19(a). 
when passed twice, tiie ftne particles av^ ziiade smsUer than when passed once as shown 
in Fig. 19(b). 
(0075) 

Example 8 

Gypsum scale (394g) depositod on a pipe, resulting from the dcsujfuri'/^tion of 
boiler exhaust gas of the thermal po7.'er plant described with reference to Example 7 
was separated as a plate, tap wat^r of room tewiperatnre (22 - 25*0 that has been 
subjected to the electromagnetic Scld tcestaiert of the preser*!; iovsntion under the 
following treatment conditions w«&cirovil«tiiii and »:or.tinuously fed to the plate-shaped 
gypsum scale, and the stats of •gj'yEum-.st-alo was obsorved. 
Treatment Ck>Dd.i lions 

Number of treatments (number of circulations): 12 times/h 

Pipe (VP pipe) diamoter: 10 mm 

Circulation flcv/ volume^ 4 litere/min 

Flow rate;: 0.8F-. tJifn 

Current va'iu.«- 0-6 A 

[00761 

A poly lank 11 shown ir. Bg!. 20 contains tap water. 12 of 20 liters. As 
described above, from here, watei s.\ roomi tetBperaturc is circulated by 4 liters/minute 
through a pipe (VP) 14 having the diameter ot 10 mm using a pump 13. while a square 
wave current is applied to a coil 16 wound around the pipe 14 from a power supply 
device 15. 

[0077J 

As a result, the gypsum scale 3.7 wBS. reduced by 37g as shown in Fig. 21 and 

could be removed da 11 days). Wtier-. sot subiffCtei to the trsacnent of the present 

invention, tlie gypsum scale was ii»cre.la,ed. 

(0078] . ' 

The supposed rBason is ulial scalt- compcnent dissolved in tap water during the 

ireatmcnt of the present invention was re -precipitated. 

[0079] 

Fig. 22 is a micrograph (scale l6.fAm) of rJae resulting fine particles and it can be 
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seen that small particles are obtained/ \ . - 

10080] ■/■.;'=■ ^; 

Further, 500 milliliters of tap water at room temperature (22 • 25") subjected to 
the electroxnapaetic treatmeat under the following treatment conditiouB was added to 
samples of (1) 0.5g. 02) l.Og. (3) 2.0g. (4) 3.0g,.(6) 4.0g and (6) 5.0g of $aid plawshaped 
gypsum scale, and the size of resulting gvpsum fine particles was measured. 
Treatment Conditions 

Number of trf atraents:^! tame only 

Pipe (VP.pipe>;diainetex: 25 inii 

Fl6w rate".: 0:6 -ai/s 

Current valve:, 0.6 A 

Fig. 23 shows the results, and it was found that fine particles were obtained in 
accordance with the manufacturing metliod of the invention only when the 
concentration was at a prescribed value or lower. 
[0081] 

Further, 500 millihters of tap water at room temperature subjected to the 
electromagnetic treatment under the lolloping treatment condmochj was added to a 
sample of 0.5g of said gypsum scale, aad the size of gyp$u:ti fine particles obtained while 
varying applied current values was mesf-'ared. 
Treatment Conditions 

Number of treatments: j. time only 

Pipe (VP pipe) diameter: 25 mm 

Flew rate: O.o ra/is 

Current value'. O.Cl 1.0 A 
Fig. 24 shows the results, and it can bs oeec that current value of about 0.6 • about 1.0 A 
is appropriate for manufacturing fine parlicles. 
[0082] 

Example 9 

Washing water (containing Fe sludge) of a dust collector provided in an exhaust 
gas flow path of a converter was subjected to an experiment in accordance with the 
above- described laboratory test, using the device shown in Fig. 1. 
(00831 

Properties of washing water (dust collectiug water) and treatment conditions 
arc as follows. 

Dust Collecting Water pH: 7.2a 

Temj/f raturo: 22''C 
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Maia component: Fe powder 

SS coaceafcrn'ioii: 15000 ppm 
EJeccric condcictivifcy: 253 fiS/cac 
Treatment Conditions Numbex oi treatrT^ents: } 

Pipe (viny! chlrvride resis (VP)) diameter: 26 nim 
._ pioru vo) tuns: 1.1 ra^/h 
Flow rate: 0.05 ■ 0.6 m/s 
Current value: 0.01 - 1.0 A 

10084] 

In order to vary the SS concfcxitration to. 15000, 7500. 5000 and 2500 ppm. tap 
water was added to adjust concenTTation. an«i thfs elentromagnp.tic treatment was 
conducted under the treatment copd.itions ab(jvc. Fig. 25 shows the relation between 
the particle si«e of rebulUng line parlic'.ce anfJSS concentration. ■ It was found that fine 
particles could be obtained only wUen SS concentration was diiuxed to about 2600 ppm. 
Fig. 26 includes micrographs (sc^ls 7 ft. ^m). and the resulting fine particles are as 
shown in Fig. 26(a). As compared witJh the micrograph (Fig. 26(b)) of particles 
contained in the dust collecting water not subjected to tie treatment of the present 
invention, it ran be seen that particles are made smaller. 
[00851 

Further, Fig. 27 showg a .-clftuon bst-^ teA the particle sixi? and the current- 
value. At a current value of approx^inaie ly n.i •- .'..0. A, untreated fine particles, namely, 
fine particles that were not subjected to the tre-itjaent of the prseehi invention, with a 
particle size of approximately 50 wsre made into particles of about 1.0 M-m. 
[0086] 

As to the particle size when the flow rate was varied, it can be seen from fig. 28 
that fine particles could be obtained only when the flow rate was set to 0.4m/s or higher. 

(0087] - , 

Sustention (duration) of the eifects of eisctromagnetic treatment in accordance 
with the present invention was etudieci.. of which reeulte will be described. Properties 
of the washing water (duct collecting water) and trt:aimc.at conclitious are as follows. 
Dust Collecting Water pHt 7.25 . . 

•Temperaturp.; 22''C 
Main component: Fe powder 
SS concentjation: 2500 ppm 
Electric cooductivity: 253 jiS/cm 
Treatment Conditions Niiiober of Txeatments: 1 

9.0, ■ 
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Pios (vinyl chloride resin (VP)) diasaeter: 25 mm 
Flow voiunie- 1.1 mVb 
Flow rate: 0.6 m/s 
Current, value: 0.40A 

[00881 . • 

Fig. 29 shows change witk 'tiine cif pariicle size when fine particles .ate 
flocculated. While particle azQ of SS not su^ected to the tTeatmont .of the present 
invention was kept unchanged, those, <;ubjecT$d . tc- the treet^aeat of the present 
invention having tlie particle.6i-» of iD yrn had dispersing property at Crsi. and as the 
number of days after treatment insireawd, . lloc size increased. 
' [00891 

This indicates that if said SS component had been deposited as scales on tie 
pipe, it turned to fine particles aft-er thc treatment in accordance with the present 
invention, peeled off from the wall surface, of . the pipe to be in a dispersed state, and 
then settled and separated as floes, ^he^by iemcvai Jr.om.the pipe becomes easier, 
f 00901 

It can be seen from Fig. 30Ca) fiat cr^nceatr.-iion of fine particles ie diluted near 
the interface (near the surface of v/aRbicG: water avthe wall surface; of the device, that is. 
near the boundary of each of gas. liqui.i and solid body) of the washing water (dust 
collecting water) subjected to the electroxnagnetic treatment of the present invention, 
when compared with Fig. 30(b), which is a photograph showing dispersion of particles 
near said interface in the washing wat^r (dust collecting water) not subjected to the 
electromaeneiic treatment of the preiifint myentiep.. Supposed reason for this is that ^ 
xepellcncy of fine particles was inbreasG.d by. thp electromagnetic treatment of the 
present invention, near the bonndary.of «plid body and at rie boundary of gas. 

In order to confirm ihe ^fifebt of -Example •$. ^ C^^ 1 ''^^ 

conducted in the following manner. 
Comparative Example 1 

Using 500 ml of Fe based scale sample obtained by Example 9, the foUpwing 
electrolytic process was conducted. 
[00921 

Referring to Fig. 32. electrolytic procees i-var, conducted tor 5 minutes using n 
voltage of 18 V and DC current of yyn<^ ^ between a cathode and .in ancdc. and liquid at 
a reduced atmosphere portion v^as taVi-n. and obr.erved by micrograph. As shown in 
Fig. 33. though part of the particles erMbited dispersing property, particles near the 
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interface had agglomerating property CcollGctivity). - Therefore, it is considered that the 
function of the electjolytic procesiS is . diSersat . from that of the electromagnetic 
treatmentof the present invention. 

100931 . • . ^'.i . • : 

Example 10 - 

To 0.5g of silica scale formed depbsit«d on a pipe of circulating silica mother 
liquid in silica manufiacturing, 500 ml of tap water (22 • 25°C) subjected to the 
electromagnetic treatment of the present invention was added (1000 ppm). and 
laboratory test shown in Fig. 1 was qondsicted. for microparticulating silica scale. 
Treatment &>ndition6 ^.'umher of treatments: 1 

Pipe tVE pipe) diametar: 25 mm ; • 
Fiovv rate: 0.6 m/s 
Cuwetit.vaUe: 0.01 - 1.0 A 

[0094] ' . 

Fig. 31 shows the relation between the particle size of tha obtained SiOz fine 
particles and the current value: At a current value of approximately 0.4 - 0.90 A, 
untreated fme particles, namely, fine particles of Si02 having the particle size of about 
100 ^im. whir.h were not subjected to tic treaf-mftat of the present invention, were made 
into particles of about 10 ^lm. 
10095] 

[Effects of the Invention] 

According to the ptesent iriJ^s^.&iion.. fiae particles can be manufactured and at 
the same time, if raw material for prcduciiig the fifte particles is deposited on a wall 
surface, separation therefrom is made easier. 
[0096] 

Further, by the rxeatment. of ..th.e present invention, it becomes possible to 
prevent deposition of scalos on the waJj. ^u"^a«- . Tiierefore. life of equipment such as 
pipes can be made longer and. is-v ^d-Aition. mfLintenance mciudiug scale removal 
becomes unnecessary or is reducer!. Thar.,. significant cost reduction can be attained. 
(Brief Description of the Drawjji^e] 

Pig. 1 is an illustration showt/ij/ a labpr.<itory test device in accordance witii the 

present invention. 

Fig. 2 shows electric field and magnetic field models in accordance with the 
present invention. 

Fig. 3 shows a relation betv/eviii the. e.lftCtTic conductivity ratio of hquid and 
time, when the electromagnetic fie\:i of the prescut invention is applied, 

- • 22 . 
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Fig. 4 shows bond modele of crygta'Haed particles from the liquid to which the 
electromagnetic field of tbe present invention was applied. 

Fig. 5 is a micrograph (substikuted for a drawing) of fine particles obtained by 
the treatment in accordance with Example 1 of the present invention. 

Fig. shows? a relation betwesn particle eiae of fine particles obtained by the 
Lreatmentin accordance with Example. 1 of the present invostiou .and the current valxie. 

Fig. 7 shows a relation b&twccxii - particle eize of fine particles obtained by the 
treatment in accordance witJb Example 2 of the present inveoticn and the current value. 

Fig. 8 includes microgi:aph'i» . \kit(.°b6tiiuted for drawings) of fine particles 
subjected to and not subjected to the treatment of Example 2 of the present invention. 

Fig. 9 shows a relation between particle size of fine particles obtained by the 
treatment in accordance with Example 3 of tbe present invention and the current value. 

Fig. 10 includes micrographs (substituted for drawings) of fine particles 
subjected to and not subjected to t.h? treatment of Example 3 of the present invention. 

Fig. 1.2 shows a relation between ;->«rricif! size of fine particles obtained by the 
treatment in accordance witJi Exansp:? o of the present invention unci riie current value. 

Fig. 13 includes 'T'.ii;rDfeTS^t)li6 (cub statu r^rd for drawingsi; of fine particles 
subjected to and not subjected to the rreaticent of Example 5 of the present invention. 

Fig. 14 shows a relation between particle size of fine particles obtained by the 
treatmenl in accurdanco with Example 6 of the present invention and the current value. 

Fig, 15 is a micrograph (substituted for a drawing) of fine particles obtained by 
the treatment in accordance with Exs'mple c of ^he present invention. 

Fig. 16 is a micrograph (subsiitated foir a drawing) of fu>.e. particles not trejated 
in accordance with Example 6 of the present invention. . 

Fig. 17 shows a relation ooXvheri par ticie eizs of fine particiee obtained by the 
treatment in accordance with Exairnp)e'7 .of the present invention and the current value. 

Fig. 18 includes micrographs (substituted for drawings) of fine particles 
subjected to and not subjected to the treatment of Example 7 of the present invention. 

Fig. 19 includes micrographs (substituted for drawings) of fine particles 
subjected to the rxeatment of Example 7 once and twice. 

Fig. 20 shows a device for icxa^ufacturine.- .fuie particles (removing scales) using 
the water .subjected beforehand fa-j slfsctry-.'xiJignwtif.- field treatment in accordance with 
Example 8 of the present ioventioc. 

Fig. 2.1 fihowi; a rc'jatiu.r; butwfi'ri the pai-ricls size and the r.uraber of days for 
Treatment when fine particiee are iiL-^nufacturfid 'scales arc removed) using the water 
Subjected beforehand to electromagnetic field treatment in accordance with Example 8 
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of the present inventiozi. 

Fig. 22 is a micrograph (subetituced ioT a drawing) of Sine particles obtained by 
the treatment in accordance wnth S.xample 8 . of the present invention. 

Fig. 23 shows a relation between ctczie concentration and particle si2e after 
treatment when scales are proceeecd by using the w»t.er subjected beforehand to 
electromagnetic field treatment in accordance with Example 8 of the present invention. 

Fig. 24 shows a relation between particle size of fine particles obtained by the 
treatment in accordance witJi Example 8 of the present invention and the current value. 

Fig. 25 shows a relation betvyeen partici^ size of fine particles in accordance 
with Example 9 of tJbe present invention aj.id SS concentration. . , 

Fig. 26 includes micrographs " (ffiibstituted for drawings^ of fine particles 
subjected to and not subjected to the treatment of Exaimple 9 of the present invention. 

Fig. 27 shows a relation betwee.u particle sdze of fine particiea obtained by the 
treatment in accordance witJi Example 9 of the present invention and the current value. 

Fig. 28 shows a relation between particle tdze nf fine pBrticlfts obtained by the 
treatment in accordance with Example 9 of the present invention and the flow rate. 

Fig. 29 shows tendency of llocculation of fine particles subjected to the 
treatment of Example 9 in accordsoce with the »)r,;sent invention, in comparison with 
untreated fine particles. 

Fig. 26 includes micrographs (substituted for drawings,' of fine particles 
-subjected to and not subjected to the ttoutin.oxjt of Example 9 of the present invention. 

Fig. 31 shows a relation between par ticle size of fine particles obtained by the 
treatment in accordance with Example 10 of the present invention and the current 
value. 

- Fig. 32 shows a device for electrolytic process of a liquid containing Fe scale. 
Fig. 33 is a micrograph (substituted for a drawing) of fine particles obtained by 
the electrolytic process of the liquid contaaning Fs cscale. 
(Description of Reference Charact^srsL 
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16 coil 
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